ABSTRACT The present study examined differences in dietary habits and physical activity levels between students attending private and public high schools in Jordan. A total of 386 secondary-school males and 349 females aged 14-18 years were randomly recruited using a multistage, stratified, cluster sampling technique. Dietary habits and physical activity level were self-reported in a validated questionnaire. The prevalence of obesity was significantly higher among adolescents in private (26.0%) than in public schools (16.7%). The frequency of breakfast intake was significantly higher among adolescents in private schools, whereas French fries and sweets intake was significantly higher in public schools. Television viewing showed a significant interaction with school type by sex. A higher rate of inactivity was found among students attending private schools. Despite a slightly better overall dietary profile for students in private schools, they had a higher rate of overweight and obesity compared with those in public schools. 
‫العامة‬ ‫املدارس‬ ‫مقابل‬ ‫اخلاصة‬ ‫باملدارس‬ ‫امللتحقني‬ ‫األردنيني‬ ‫املراهقني‬ ‫بني‬ ‫البدين‬ ‫النشاط‬ ‫ومستوى‬ ‫الغذائية‬ ‫العادات‬
. Although not the most commonly used indicator, school type (private versus public) can be a proxy for SES because the majority of students enrolled in private schools come from moderate-to high-income families (6, 7) . The prevalence of unhealthy weight, undesirable dietary patterns, sedentary behaviours and physical inactivity has been found to be markedly higher in private than public schools in many countries. A study by Chakar and Salameh showed that the prevalence of obesity and overweight was 7.5% and 24.4% respectively among Lebanese adolescent attending private schools (6) . They attributed this to the higher SES of pupils at private schools, which could allow a greater adoption of unhealthy nutritional habits (fast food, energy-dense snacks, sweets, etc.) (6) . In Sana'a city, Yemen, overweight and obesity had a significantly higher prevalence among children attending private schools (7) . Another study, in Pakistan, found that the prevalence of overweight (including obesity) was significantly higher among private schoolboys (9) . However, Al-Nuaim et al. reported that Saudi female adolescents who attended public schools were more active than those who attended private schools (10) .
The aim of this study was to investigate the differences in anthropometric measurements, dietary habits and lifestyle factors between students attending private and public schools in Jordan. To the researchers' knowledge this is the first study of its kind in Jordan.
Methods

Sample
The present study is part of the Arab Teens Lifestyle Study (ATLS), which is a pan-Arab, school-based, multicentre collaborative project conducted between October and December of 2009 (11) . The study protocol and procedures were approved by the ethics committee of the Jordanian Ministry of Education.
The participants were adolescent males and females selected from grades 10, 11 and 12 of 8 secondary schools in the capital of Jordan, Amman. The minimum sample size was determined so that the sample proportion would be within ± 0.05 of the population proportion with a 95% confidence level. The population proportion was assumed to be 0.50, as this magnitude yield the maximum possible sample size required.
To gather the required sample, a multistage, stratified, cluster random sampling technique was used. In the first stage, a systematic, random sampling procedure was used to select the schools. The schools were stratified into boys' and girls' secondary schools, with further stratification into public and private schools. Four large public schools as well as 4 private schools were selected. Girls and boys were selected from 2 private and 2 public schools. The selection of private and public schools was proportional to population size. All students in the selected classes who were free from any physical deformity were invited to participate in the study. A formal letter from the Ministry of Education was directed to the schools to facilitate completing the validated questionnaire. All the schools and students were formally consented to be involved in the survey. The final sample size consisted of 735 adolescents (386 males and 349 females; 353 students from public schools 382 from private schools).
Data collection
Anthropometric measurements
Body weight was measured with students wearing minimal clothing and without shoes and to the nearest 100 g using a calibrated portable scale. Height was measured in the full standing position without shoes and to the nearest 0.1 cm using a calibrated portable measuring rod. Body mass index (BMI) was calculated as the ratio of weight (kg) to the square of height (m). The International Obesity Task Force ageand sex-specific BMI reference values were used to define overweight and obesity in adolescents aged 14-17 years (12) . For participants aged 18 years, we used the cut-off points for adults (overweight 25-29.9 kg/m 2 ; obesity ≥ 30 kg/m 2 ). Waist circumference (WC) was measured horizontally to the nearest centimetre using a non-stretchable Dietary habits were categorized into 3 levels of intake: > 5 days/week, 3-4 days/week and < 3 days/week.
Data analysis
The data were analysed using SPSS, version 15. Questionnaires with missing responses were excluded. The data were examined for any clustering effect, but there was no evidence of data clustering in the sample, as intra-class correlation coefficients were very low (averaging 0.016) and were insignificant (P = 0.377). Descriptive statistics are presented as means and standard error of the mean (SE) or proportions. Multivariate analysis of covariance (MANCOVA) was also used, while controlling for the effects of age, to test for differences in lifestyle variables across sex (males and females) and school type (public and private). The chi-squared test was used to find the significance between private and public schools in the non-continuous (proportions) parameters. The level of significance was set at P < 0.05. Table 1 shows the demographic characteristics and anthropometric measurements of the students. Adolescents from private schools in the 3 sampled school measuring tape at the level of the umbilical and after gentle expiration. Waist to height ratio (WHtR) was calculated as the ratio between WC in cm and height in cm.
Results
Assessment of lifestyle factors
Lifestyle factors were assessed by a validated, self-reported questionnaire and included physical activity, sedentary behaviours and dietary habits (11, 13, 14) . The ATLS research instrument was used for the assessment of lifestyle factors. The participants completed the ATLS questionnaire in their classrooms under the supervision of their teachers and the research assistants. The physical activity questionnaire collects self-reported data on the frequency, duration and intensity of light, moderate and vigorous intensity physical activities during a typical (usual) week. The physical activity questionnaire has been shown to have a high reliability and acceptable validity against pedometerassessed activity in females and males aged 14-19 years (11,15) .
The physical activity questionnaire covers several domains, including transport, household, fitness and sporting activities. Physical activities were assigned metabolic-equivalent (MET) values based on the compendium of physical activity (16) and the compendium of physical activity for youth (17 
Questions dealing with dietary habits included some healthy and unhealthy dietary habits and were related to how many times per week the participant consumed breakfast, vegetables (cooked and uncooked), fruit, milk and dairy products, sugar-sweetened beverages (including soft drinks), doughnuts/cakes, sweets and chocolates, energy drinks and fast foods. The student has a choice of answers, ranging from 0 intake (never) to a maximum intake of 7 days per week (every day). For the dietary intake study 52 questionnaires from public and 9 from private schools were excluded due to missing answers. Frequency of intake of breakfast, sweets and French fries per week showed a significant difference between the 2 types of schools ( Table 2) . Frequency of breakfast intake per week was higher among the private schoolstudents, while sweets and French fries intake was higher among public schoolstudents.
The results of dietary habits among studied Jordanian adolescents relative to school type and sex, while controlling for the effect of age, are shown in Table  3 . There were significant differences between the sexes by type of school in relation to weekly intakes of fast food and sweets (P < 0.05). Boys and girls had significantly different weekly rates of consumption of most of the foods assessed in the study (breakfast, fruits, milk, sugar-sweetened drinks, fast food, sweets French fries, and cake/ doughnuts) (P < 0.05). Compared with students in private schools, students in public schools reported significantly higher intakes of sweets and French fries (P < 0.05) and lower intake of breakfast (P < 0.05). Table 4 shows the MANCOVA results for sedentary behaviours, sleep duration and physical activity levels among the Jordanian adolescents relative to school type and sex. Only TV viewing showed a significant difference with school type by sex interaction effect (P < 0.05). In addition, boys and girls showed significant differences in the reported rates of vigorous intensity and total physical activity, while age had a significant effect on TV viewing, computer use and moderate intensity physical activity (P < 0.05).
The proportions of Jordanian adolescents who exceeded certain cut-off values for screen time, physical inactivity and selected dietary habits relative to school type are shown in Table 5 . Higher rates of inactivity were found among students attending private schools, whereas adolescents in public schools were significantly more likely to exceed 3 days per week intake of sweets/chocolates and French fries/ potato chips (P < 0.05).
Discussion
The present study found a significant difference in the prevalence of obesity among adolescents in private schools (26.0%) than those in public ones (16.7%). The frequency of French fries and sweets intake was significantly higher in public schools. On the other hand, breakfast intake was significantly higher among adolescents in private schools. The other dietary habits, sleep duration and physical activity levels was similar in both school types.
Similar results of the combined prevalence of overweight and obesity in students attending public and private schools had been shown by Raja'a and Bin Mohanna (7). They reported that the prevalence of obesity and overweight was 6.5% and 23.7% in Yamani public and private schools respectively. Our findings also agree with the results of another study, conducted on Pakistani schoolchildren, which reported overweight prevalence rates of 24.0% and 8.7% in private and public schools respectively (9) . Moreover, the prevalence of combined overweight and obesity was shown to be markedly higher in private schools (boys: 37%; girls: 33%) than in public schools (boys: 33%; girls: 20%) schools in the Seychelles (18) . The current study revealed that there were significant interactions of sex and school type with the frequencies of fast food and sweets intake. Males but not females in private schools were consuming fast foods more frequently per week than were males in public schools. It has been documented that regular consumption of breakfast provides some protection against weight gain (19) . However, in the present study, students from private schools were reporting more frequent intake of breakfast, yet they had a higher percentage of overweight and obesity than students in public schools. This discrepancy can be explained by the fact that not all studies have associated skipping breakfast with overweight (20) . In addition, the type of breakfast can also make a difference. A study by Deshmukh-Taskar et al. reported that the prevalence of obesity was higher among children and adolescents skipping breakfast than in those consuming ready-to-eat cereals and it was higher among adolescents eating breakfast other than ready-to-eat cereals (21) . In addition, higher BMI in private schools could be attributed to the higher total calorie intake among students in private schools (21) . However, in the current study no assessment of total energy intake was done.
Females but not males in the public schools reported more frequent intake of sweets compared with females from private schools. In addition, no significant differences in the frequencies of intake of vegetables, fruit, milk, fast foods, sugar-sweetened and energy drinks were detected between students of private and public schools. However, a higher intake of fast foods, soft drinks, fruit juices, fruit, sweets and chips was demonstrated in students of private schools than in government schools in Qureshi et al.'s study (9) . Although no significant difference in sedentary behaviours, sleep duration or physical activity levels were detected relative to school type in the present study, the METs-min/week of total physical activity and vigorous physical activity were found to be higher among male students in public than in private schools (9) . The lower level of physical activity in females has generally been acknowledged across different cultures (6, 22, 23) . Even though higher intake of French fries and sweets was reported by students in public schools, the higher intake of fast foods and lower (but not significant) total METs-min/week of activity were found in students attending private schools. This could partially explain the higher prevalence of obesity and overweight among students attending private schools.
Another explanation is the higher SES in students attending private schools. Most of the available studies assessed the association between obesity in children and SES (low or middle income) in developing countries rather than depending on type of school. The validity of using attendance of private school or public school as an indicator of SES may vary from one population to another. Many families of high SES also attend public schools. Furthermore, students in public schools do not occupy a specific SES category but, instead, they represent largely different socioeconomic positions, from highest to lowest, with the majority of them coming from the lowest SES. However, the situation in Jordan is different. In Jordan, attending private or public schools is highly associated with SES (24, 25) . Also, Qureshi et al. showed that the higher food intake among students attending private schools may be because they receive more pocket money than government schoolboys (9).
Limitations of the study
A valid and reliable questionnaire was used to obtain collect data from the students. However, the data were self-reported and were therefore dependent upon the students' recall. The part of the questionnaire concerning dietary habits was qualitative and no portion sizes were evaluated. No total energy intake was measured, which may be a confounding factor. Furthermore, the present study was of a cross-sectional design and therefore the direction of causality cannot be assumed. Also, the SES was not assessed, since most of the students did not know their family's exact monthly income. However, the information provided by the present study adds to the limited existing data on lifestyle and dietary habits of Jordanian adolescents attending private and public schools.
Conclusions
A higher prevalence of overweight and obesity was found among students attending private schools as compared with students in public schools. The frequency of breakfast intake was significantly higher in private schools, whereas more frequent intakes of French fries and sweets were reported among adolescents attending public schools. Although the levels of physical activity were similar among students of both schools, females in general showed much lower physical activity compared with males. Promoting physical activity and health eating among Jordanian adolescents is recommended. Future research should examine the environmental and socioeconomic factors associated with obesity and lifestyle among adolescents in both types of schools.
Implications of the study
Physical inactivity and unhealthy dietary habits are known to be associated with body weight gain and poor 
